Spontaneous unitary discharges were recorded from the lateral geniculate body in anesthetized rats.
When a nerve cell is discharging spontaneously, the number of discharges in a time interval of fixed length fluctuates more or less from one interval to the next. Moreover, it is seen not infrequently that there is a significant correlation between successive discharge numbers.
In this paper an attempt will be reported to apply to the spontaneous discharges of nerve cells the stochastic model which was originally developed by Smoluchowski in colloid physics.
Our experiments were made on the lateral geniculate body (LGB) of anesthetized rats, and this model was found useful to describe fluctuation of the discharge number under some restricted conditions. where the terms in the sum should be replaced by zero if v<n2. (For readers' con venience a detailed account of the formula (1) is given in Appendix I). If the state of the system under observation is defined by the number of particles in it, the conditional probability (1) is regarded as the transition probability that the system is transferred from the state n1 to the state n2.
From the transition probability as defined above one can reach the stationary distribution of the particle number in the form of the Poisson distribution, that is, Rats weighing 200-400 g were used. They were anesthetized with urethane administered intraperitoneally and fixed to a stereotaxic apparatus. To record unitary activities of the LGB cells, glass microelectrodes filled with 3 M KCl were used. To activate the LGB cells single electric pulses were given to the optic chiasm through implanted wire electrodes of bipolar type. The units which were encountered 3-5 mm below the cortical surface and responded to chiasmatic stimula tion were taken as belonging to the LGB. The unit activities were fed to a cathode follower preamplifier, then to a main amplifier and were displayed on the screen of a cathode ray oscillograph. They were photographed on film moving at a speed of 5 cm/see. Mostly the recordings of spontaneous activity were made for 30-60 see. The counting of the discharge numbers was done with consecutive time intervals of 200 msec.
2) Results
As stated above, the transition probability (1) (1) Referring to the formula (4) we obtain The discharge number was measured with the time interval of 200 msec. The theoretical frequencies of occurrence (parenthesized figures) are given by counting fractions of 0.5 and over as a whole and cutting the rests. The materials are the same as in Table 1 In this formula Pr(n,n) is given by inserting n1=n2=n into the general formula of transition probability (1) . If an experimentally observed series of the discharge numbers is 'shuffled', it is turned into an artificial series which has no correlation between successive discharge numbers.
In such series the average life time of the state is expected to follow the formula Pr(n) of which is given by the formula (2). In table 2 the observed average life times are given for different n's (second column) with the calculated ones by the formula (7) (third column) and by the formula (8) (fourth column). The theoretical values of the formula (7) are good approximations to the observed ones except for some n's. In contrast, the values obtained by the formula (8) are generally smaller than the observed ones. This is because they are obtained by disregarding the fact that in an actually obtained series of the discharge numbers the same, or about the same, discharge numbers tend to appear in succession. (7) The average recurrence time of the state n is given by where Tn is given by the formula (7) and Pr(n) is by the formula (2). The observed I. On the transition probability Pr(n1, n2) Let n be the number of particles which are found in the space v at one observa tion. Among them, (n-x) particles move away from the space v during a time T, leaving x particles in it. Assuming that particles have the same probability p) to remain in the space v and they behave independently, this event is given a probability which is a succession of n Bernoulli trials.
Besides the particles moving away, there are ones which enter into the space v during a time T. The number of entrants is assumed to vary following the Poisson law with the average x, hence the probability that y particles enter into v is given by 
